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THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton conductive film excellent in heat resistance, 
durability, and proton conductivity even at high temperatures, its manufacturing method, and a 

fuel cell using It. 

SOLUTION: This proton conductive film comprises an organic material (A), a three-dimensional 
crosslinking structure having metal-oxygen bonds (B), a proton conductivity importing agent (C), 
and water (D). (i) The organic material (A) has the number average molecular weight of 56- 
30,000 and four or more linked carbon atoms in a main chain, and additionally, (ii) the organic 
material (A) and the three-dimensional crosslinking structure (B) are joined by covalent bonds. 
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OtUT, :^'Jxh^>5^U>^+->K<i:^'Jx?^U> 

h7y?^u>;*-+->i<©4>?-«4, aa^i^^j?-«A«t«i 

2 0 0~2 000. —^i. ^'JX?^U>i/U3-;U©» 

^ai. aa^i^iJ^M**!^ 1 oo~i ooot-«.5c 
t U< . /t? U xf^ U □ -;i/©#WJt^li. 
lii©iK>ft1£$5l^43&l^€BBTaSS^«>6ti«. 
[0 0 4 3] aT"&i£'<S*<, *i6WlCt5l\T 

li. ^mun (A) <i:^s-^Mi^^*«t-5 3;ic7tSg 

(B) t.\t. g©«fT^tWfe^lC«toTfe^$ 
1) *«l«je (A) ICMLTi6e.i»D«>3J3C7C§ge«Ji 



Ji7;U=i+->KII©S»S*SAU C©ajftS«ffllx. 

2) 3%7C§g«l«]ii» (B) C»bT»6«^(;«>W«|« 

S (A) <!:S*EpISg>5:mtf'fV->74>-hS, 

M^SSr^AU. C©M^»^ffll^T«^S«!lS^S^B$ 

[0 0 4 4] ±E2o©:^;i©p^, mi«©:^j£(i, J: 
y^^^u'<;u-c©5^i5ttt^ (:^>'^^ift)^afi!cL^t- 
<. BSfi!lcfflusc:t*i-c#5©T, »®-C» 

s, -E-roisi, «5«©*jSTii. «a«js (a) ic»i*» 

jS1^->'J;^S^3IAUTffll^^C<!:*<»*UU. CC 

(s i -OH) ^fiE-rst)©T*t>T, eii^ii, T-(m. 

IC1 JU±©> h+vS, Xh+->». n-yQ/|?+-> 

5. lg^llAife^Ufct)©*m-r, 
[0 0 4 51 W8«^5S (A) lCllP7kiJ«¥14S<U;i/S*39 

AUfct>©©ft»eiitUTii, t;^ (huxh+->->y 

:^ (h'Jxh+vv'J-'i') ^l-i'^v: e:^ (>>jxh+ 

X e:^ (hUxh+->vij;i,) K7=*>, hfv^ (hU 
xh+->->'j;i.) xh^Kx^X ;^i:©-fiSiC: Ri 
3_xR2x-Si - (CH2) -Si-Rl3_xR 
2x (SCf. Rl|itHn+->S. > Xh+ 

'fV7h+->«. t ->»*fc(iffig|. R 
2|i>5^jUS, Xf^JUS, n-^^Pt^USSfcli'fvy 
OtJi/S. x(iO~2©ISa. nli4~2 0©SSS[$^ 

■r. ) TS$*iS<k^iav ;|i'J:/nb;u>i^U 3-;u© 
5|?^^lC»I*5^(Stt->U;USA{»^Lfct>© (S^ft^ 

inttii, sa« r-y-wj^j ) . 7i?'j'rv:/5^u>© 

t© (am^XmttSI. iS!S« rEPIONj)./|« 

U 7^7 'J U- hOjfeS^SPSlX/Xliffl^lcJnTK^J-^'ttv' 
UJUSdi^^Ufet)© (Sm^xHttS. iSn°pfi r-bf 
A^ryi'j ) , *u (x5"u>-c o-7;m+->t'^ 

A'>7» (A I d r i c httS) 3l««rl)jlS$tlTl> 

■5. 

[0 0 4 6] Sfc. ^t^^mtfi. TkKS. 75ys^w 

■r5t©T-*tvtf> m»©3 - h'jx h+->->g;u:/p 

e;n'v->7^-h («a-> 'J tk 

BE9 0 0 7j ) *s*5$itsc:ticj:y, ap 
y>^*f St)©T-fetltf. 3 - hUX h+S^v/U^b^' 
Pt;U75>llt5;B$ti:SC<!:CJ:U, §^lcW««j 
lllCttl7k»»14vUiUS«»Af«c:tatT#-5. S& 

w«tts*«^e«e^*«-r**>©T»ntf, hu 
7;u3+>v^x v7^wa+vty7;u+;i'->^>i? 



(7) 



i^gga 0 01-307545 



aiC*««5S lCj!in*itM14-> U -'WS* ©A-r ^ C <!: 
[0 0 4 71 ±IEIC««5tL.>i:t>©li. ±<f: UT^tS«!lH 

SII(c(i*$(cSJ|iBA<;a:l\Ai, ffl^, OOOJaT 
<liv 6 0«S?««TT»«, 

[0 0 4 8] ±SJn7K^JSfl4->u;w«o^W«ii, jp* 
•f. wa«jfi<t35>:7c§g^«iii**tijsau^-r< 

fi:«fc«>»*K«:l>. 3 0«a%«SA5<!:. 
[0 0 4 91 ^ll8«!lSlcD07k5i-|S14->'j;US«SIAUfc 

(B) ^jBjiS^sfcto. »j©3;A7c5g<§«ijg{**^«-r 

(Dli^Tfe, S&IC. »)©3a?7cSge«ji<**^«-r'5 

[0 0 5 01 c©J:plc, W»«ilSfcJ!iPzk»»tt->U-»U 
«*^AU;tfc0«ffll>-5<!:. #a«!lS<!:3;5i:7E5S?tg« 



[0 0 5 1 1 *^MICJ50TI4. fmWL'HiXh^^m'^ 

ftymmm^ (B) $^^-r-5c^icj:u. ^^^-j^itf^ 
fflpifiE^iae©±iiBA< 1 oot:Ju±-c»4c<t«miv 

»*l/<iii 4 0TCJU±*Ji-r. 

[00 5 2] 2 . &)l-^m€^$«-r^ 3 %7cSg4S«l 
igft (B) 

(A) icltinxT. ^Jl-K^e^*WrS3»:5cSS«« 
jgi* (B) . yPh>e«14ft49] (C) RtX7k.(D) 

Si?««iji<t (B) (4. mo^x^miS. (a) t^we 

^lcJ:oTai<e^r-5:i<i:lcJ:y. hvesittK 

e^tfeff^Si] (C) ««i#-r«<!:tA5 2-:j©:^^75:!aSJ 

[0 0 5 3] CCT, #JS-Sl^ie^««f-5 3.;^?7cS|g 
<§eiji<* (B) ili, ^r^^. f^^J'X v;U=I-'JAI| 

(B) 14, -fiftic, ai*««14ife)S^W««=SfS&li 
^b^«i (^iti4, ^J17;ua+->H. Apyxb^s 
H) *yy*— y— iUT-5-nicliP7K^^S?5f5fcJ:l^« 

l\t)»sD-5l/-/l'yjl'jt (so I - g e I 
process) (Cj:y!S^lC3ISlT€rS. ±£ 

otti*iJi8i4^ji#=es(4. sK'-r u :>j — y— ic 

#ft1--5!tJSd{;5:<. ^«S«!iS (a) f legist UT 

<. mii^'umn.'^m^mm^'h-ommm. (a) -c«e 

[0 0 5 41 c+T,e>^s-si^^^«:=g-rs3;^:7cSgs 
(B) ^ic»*uot)Oi4, '&-'^lg- 

K^e^©3;^(J7c?!?^f*-cfey. cn(4> T-d'a+vv 

'M^mmtit ^ t let y g^cjBBS-r s c t A<T-f? 

ji:/P -bXCDSS^ e> icWf II <!: ^ 5 . 

[0 0 5 51 mm^m (a) <>:3;^7c§g@#iig{» (b) 

9 7~9 9:1, J:y»*U<l41 0 : 9 0~9 7 : 3 



(8) 



1#H2 00 1 -307 54 5 



[0 0 5 6] 3. -^QhymmitnHm (o 
*i6iB0D>^a hvfi^iiisicii. wi^Lrz^m^m 
(A) stxs^TcSgii^gft (B) izmxx. ynhy 
mmitn^m (o (d) A<ffli\6tis. 
o:^ph>e3itt#4»J (c) it. ^'□h^eiittiit 

h>e^i4A*:/o \-><o'&mtyo h>^eg-r* 

MEi* (*fEWTIi* (D) ©SeiCitftf -5 

[0 0 5 7] :/Ph>e^1tf*^ffJ (c) tUTii. y 
T. :/Ph>e3lttf*4«tixTliPA*K4b^ti©«a 

Irs. 

[0 0 5 8] istaBi»si0[)>t>Tt>. mitmifi±^<. ^ 

•5. *ieiflici5t^TB. :rph>e#ttf=t^9J (C) <t 

[0 0 5 91 ■yah>&mnn^m (o <D^*psii. 
(A) ia^if3A7immmm{^ (b) (o^its 

i\ ^oJSiisamifismm&^mxtb^ts Bt<f(o^Ph 

i^. ^P h>fiS1tf=t^»J<Dj$liPMIcii. ^\z± 

tt#^»*<±i2 (A) t (B) (D^ttSI OOMfiSlC 
J^LTS 0 0BMgPS:Sx.-5<h. 

lcill6.)&><«:oTU*pfc». 5 0 oB«guaTic-r« 



(A) , 3»C7c5Stg^jS<* (B) Rt^:^Ph>e^tt<* 
4Sy (C) ClllJiLT. * (D) AtfflO&n-S. *I6WIC 

fct^Tii. tk (d) li. yp h>«:J(()^fi*ncea-r-5fe 
*ea-r-s«s«iii. 7K*^y'ph>^§iji!ioTH3 0+ 

[00 6 1 ] Js^mjifetuTfiEffl-r-sffij^, 
AUTt)j;<. m^iB&ti>mz7^^7i^mn=S:W 

fi$1i-Tt>3IAT#5. $€>IC. -^PhveSttMlC* 
*a*Wlc3JAf Sfc«>(cii. ^«>lSlC7K*»J#^€rS 

l\. . 

[0 0 6 2] KfCSSABl^Ea:* (D) ^ttti 
li^OS, T'P h>G3l140iiTliJ:l^*^, 7k (D) 

(i. :^p h>e©iiM±fiic*n^T. a^i~6 0Ma 

aii6 oas%*git^OCi:3&*M*UO. :i<OJ:of3i 
>esitt#4»loa. IS*}Bfi)tt--5lg5a):/Pt:;^3fe# 

[0 0 6 3] d&lC. :^^mzn{,\Xlt. ^ (D) left] 

AT. yph><oea*«fcyfiJi*i*sfca&ic. k»x 

5"u>, KK^ptfuv. kK^^^'U'V. r-y^a^ 
i/V>> T-^^i'P^i'hx :^;u>l^^>. 3->5^;u 

75 N ->tf-;U:i-+-y-V^y ©teOiitt© 

:/ph>eii!fe)a*iaiu±«ffflLTfcj:o. ^-tois. 
tffe<o:/ph>eattato»ffltt. */si*©*i^j:y 



(9) 



!t#§a 2 0 0 1 - 3 0 7 5 4 5 



[0 0 6 41 5. -tOteOffSfiS^J- 

(A) . 3;^:7cSSS«ii» (B) , yah>&m^i^^ 
m (c) Rz;* (D) o^ic. *^w<^BMS:a?afcte 

[0 0 6 5] m^ii. mmi (f) om^^mzmn^ 
7<>meiBiii<Di8i»^ii«<7)ai$t. JR. IS. an 

RI?<t:OB«!&»e.. »*U<Bg*«1 0 0 urn 
lUT. J:U»$U<li2 OMmaT©t)(D*«ffloe>*l 

■5. «iJtgii. ^#(cliBS^n;5^^. z<r>^ois.n 
©*«ifj!RsnTfeu. H«ic-?-ne)©««!i'brtias3nT 
[0 0 6 6] zti^n^7^.mvk^mzmxt^mz{i. 

(s o I - g e I ) aflsS-frS^iS^fflOSCi:** 
[0 0 6 7] 6. yah>e^1ilSfcJ:i^-5-0ilia 

a (A) , ^ii-s^e^*wi-'5 3;*jtig*g«j§{* 

(B) . :^ph>esi4#4»j (c) . Jit;* (d) * 

1»S (A) t3:X7i^Wi^» (B) ^«<ft«^dic<l: 
y L/TOS <!: C 5 lc« i.. 
[0 0 6 8] Se*(Dtt?trT'i£'<>tJ:5IC. ^^ifeSt^ 



[0 0 6 9] -fi. *f6W(o:/p hvesiiiiiTii. * 
(A) <k3;^c7uS?m«ji<* (B) toraicftwe 

1-*©lc?E^;5:^«!|aS*iiI^l/Tt):/P h>esi/t;^ 
I4«)llli$ti-r. Wf^1tOgi<)Tfi*i^3;iC7na?ffi . 

[0 0 7 0] *l8Wo:/p h>e^ttMii. mfni. -x 
Ol) ~5) lcj!E'<-5«-P*^OSIjg^^lcJ:yffg-r-5 

1) W««!IS, 3;5i;7uai^«iii<*^?Bfi£r5JjD7k5^j|?it 

ii«^b^«!i. at;. ^^Phvestt^t^aijsii^ixfcs 

^#fi$-&sc<!:icj:y. (s o i -g e i ) 

2) w«M*ia. 3;ii:7c5gt§«jift«}Bfiii-r-5Jip*»»ii 
}sa<b^«s, at;. yp»fi3iitf*%»i«ii^ufcs 

»i;K^)i?-4JUT©7;m^;i'Si«Xfi)gf*o7 

gel) 5I6*?75^^. 

3) hii>tp\:,it>mmi'S.t^^-mm&^\z^^zx7i 

Wi&m^V(-ti^hls.^m^ieWL[^xte^iya h>€S1if=t 
%»J«^tf>ffi»lClS*jSUT:/P K>e3l14<*%SiJ* K 

4) ^?La<D»«§g<s<**JB«uTfeoT*««!iaiS>s 

5) *e>*^i;4i)*««5aA^b«:sps;mED. cnic^ 
m-mm^-^iz^^3;x7i^mmmi^^m^t^y*j)} 

— y— <DS«*SttUTES$ti->5:S«Cs o I - g e I 
yp-b;^*ftiv Mlc-5-oa^:/Ph>e©ttft4ffl*K 



(10) 



2001-307545 



T^U n 4^ -> HUroi p S Jn7)c5J»14^M##S* t o 
^IJj^SiJg-r-SClifcTSS. ^fc. 5) ®:^j£T-li. 

s o I - g e I :fP-b7.4'lc^««5H^S?^$1*T=bct 

[0 0 7 21 ^UT. fi5i!ELfc<^fcyo. S 

ft (B) . :/Qh>t5«1Sft%ffJ (C) . St/Tk (D) 

[0 0 7 31 ;j:ic, ^^wwT'p h>e«ttK<Dliiji:^ 
gici5i;T. 3;ic7c?g<i«ijift*JBfiE-r-5:''j*— y— 

WtaiJlSlCWLTI 0 OMa%«:^A.&l^SHTSl]^lC 
Jnx.-50DA«»*H\. 1 0 0Ma%^^X-5<t:. Wkifim 

i 0 0 7 4 1 C p U>S:*P*fJ»ltil«<b^«Jt iyXlts 

JUSI'lc, ij;U;H>SS, ^^U^I^^KS. 85i6x^x;W 
Tl^Tt)«kl^, cne.<oa7kttS€rW-r«7JU+>U» 

[0 0 7 5]$^. mi <DXgT», jg^)&:S£{ (G) 



;k t-^^'y-;i/^w7;i'a-;us. xh7t HP7 
^siox-T-^usd^ttfflstis**. iin 

e)icpgs$n^fc<DT-ii;s<. fi^««!ia-^^Ji7;ua+ 

[0 0 7 61 $t>lC, ^1 ©XSTIi. ifcilS^*<2 0 

Ja±T. d»o36^S«»i 0 0'CJU±(D<k^1ft«jS«i#ffl 
0 OJUT) .*fflU>S:Ji^|c(4. «SUfc<b^l4 

kKx^i^x KSi:/Ptrux t-:/ 

5^P3f hX T-AUP^i'hV. 3- 
[00771 ;*l^T. 91 2 ©XSTtt, S$ 1 OXSTfll 

J3, xs€ffiBS<b-r-5fc«). m^oxmtm2<o,xu^ 

IC. lg3CDXgT(4, C©mIiESjg«r+-\':^h, h 

TKxiiTK^aossTic. ssd^e. 3 0 o*cse$-co 

ff«<DsaR-CllPift-r«U*)i0* so I - g e r:/Q-fc;c 

m4(DXg(cteit?.iiPS(D^-lci4. a^(D;t-:/>'lc<k 

[00 7 81 BUS 1 ) (Dijmx'it. ±ie^ 3 roxgT?# 

X(4«ftO**Sa$-ti:^. CWTkiOgMSiEli, * 

sa^Mlcecy. m\ziiUXJ:iJ§im^SitUi). vt> 
tmA^^mtzii y 4«ufc->^ / -jimnfi^A^it^ntb 

X7inz^^zfah>&mi:^mitx'^i>, ^tz. Tkisft 

o»s^ • e<bi&«iec.5/j:i{>. isi'o#*S€«ty*ir< 

e*<i o%A»e.i oo%<D^«*iu. !^ic«>F»sg*« 1 
0 0 % icisi Mt t\ J: y nmt/^izm^^mtfii& c y 



Ill) 



4$n 2 0 0 1 - 3 0 7 5 4 5 



[0 0 7 9] ^e>ic. mm2) (oiimvit. ^m^n. 

(tf3it>*>. ±i2l^3<DIST»e>nfcfiiIIEi*IS4*«!l) 

z(om^. (1) (oamtmmtz, 7k-7->ua-;i'-s^ 

:>Tt)<ti^. c©J:5lc*-7;i'3-;i/S^^ms?Hm 
Xli*-7;Hi-JUfi^S)S'»'TllP»i*frP<!:. 

;5:-5. S (2) ©^i£T'ffll\e)tl*7;i/3-^Hi. ggJil 

is#-4JUT©7;i'a-;uTS>y. >^'>'-;k x^y- 
-jk t-y;S'/-Jk xg^uvi^'ijzi-^k :/Ph:u 

Vi^^Un-Jk yU■bU>ll^«»^L/l^. 7JU 
□ -^UtyXtOfi^tkli. 7;l'3-;U:*=1 : 9 9~ 
90:1 0OJt*««»*l/U. CC"C. 7k-7;U3-;p 

S^^m^ffl«<h(i. ffi*fM«ag[A*1 0%*»b1 0 0 

[0 0 8 0] m4©xgicteit-5lrasiseii. ''y;uy;u 
X. w«!|^JH*«^^»u^l^eBlTfetl(^^#lcllBs^tl« 

c:<>:li^iv. P9(i1$(cjSS$n^o«<. a^. 1 Om 

[008 1] 3:x7immm':&»<o±^^mmtiittt> 

[0 0 8 2] c:(DJ:picL/T?se)nfc:?'p h>fiSttK 
■a. *feis<Dyph>esttii«:ffli^TJgmjfet^s 

h>esi4ii(i. m{^mn=Fmi&nm7ik(Dmmmizt^ 



[0 0 8 4]ai^;i 
( 1 ) K«f Tk^JS 

Xmam. TG/DTA3 2 0) ICTHSU/b. Kli. 

a^9o~i 3 o'CTasiiE'>*ec:L. ^^ictKSK 
[0 0 8 51 mmm 

( 1 ) Wf^tt Sfflii 

:^P h>e3li4l8*. g^SHMT. 1 4 0t:;t-:/> 

w y laif s«6tts^« njg L/fc. 
. X ••• «TyaiifTsaic«Bf, x(4v iio»»-ii«ff 
[00 86] u) zfab>&mimm 

*IIW©yp h>eSI14IS(35Siiilcl8^-;^ K*f8 y, 
$£«IS-tt«C<!:(cJ:y«S<>:U. «S • ««ISBI1i^i( 

(MEA:Membrane Electrode A 
s s emb I y) *<fSIL/5:. mSfls^-f >e-^^>:;^ 
aS^gS (V^hP>%tS, 12 SOS) *ffll^TS5K 
|K0. 1 H z~2MH z<7)^«T4«^'f >br-:i<>';^ 

HSb. •<:t>esitlSo::'PK>esiK*3«Ufc, 

m^miziitm^tiitmNimf&'piz^mti. TK^fK^rea 

..ST, se3>hP-5-lcJ:y-b;i/SeS:SSd>e) 1 

6o^*-c3E<bs-B-. -5-n-en©ae-c:/P h>ese 
©ay^^fiofc. ftsistuTi 4 o^Twiisfiiis^ 

Ufc. 1 4 0lClC*5OTtt. assrtSiPE (saE) 

[0 0 8 7] iisse?! 

©^»S) ^lgu?tif^;i§ilic7Ky7^h5>5^u>i^y 

6 5 0 (afi5FJ^»?-fi6 5 0 : Sljt«iltt 
S) 7 5. 0 g ( 1 1 5 . 4 mm o I ) * Atl. ^l^T 

3 - hyx h+>'vy;i':^pt;;u-(' v->74^- h mm 

->ya->tt», 1SS« rKBE-9 0 0 7] ) *5 
7. 1 g (2 3 0. Smmo I ) AtV. Silll^BATS 

OTCICTI 2 0KJSKl>o< ya^L. JUT<0J:pft5*B 
^e>tlfcttp;S:>S»*H 1 -NMR (DRX 

-300. :/;u*-ai{) -caasL/ttc^. js^hy 



(12) 



4$6a2 0 01-307545 



HO (CH2CH2CH2CH2O) nH+20CNC 
H2CH2CH2Si (OC2H5) 3 ^(OC2H 
5) 3 S i CH2CH2CH2NHCOO (CH2CH 
2CH2CH2O) nCONHCH2CH2CH2S I 
(OC2H5) 3 

[0 08 8] (te(0*^lBl7K^J»tt-> U Jmit^^(D^ 
m Se.lC, ^K'Jxh^^f'U^i'Un-JU* 1 00 0 
00 0 tftamailiS) 3(»^UX 
^l/>i>^ij3-;i'#6 0 0 (MS¥t^»^-S 6 0 0 : ft 

[0089] (s^«j©ftgts!is) 5i5« K y X h+-> 

vU-ZbTt^Uxh^^^'UV^+vK 1 . 0 g^-f VT'P 
A^-^H. Oglcj§<S¥Lfc. cross i: ic. ^> 
i^:;^ h U >SI («3t«ilttS{) 1 . 0 g ^'f y-^a/ty 
-;ui. OglciSfiU^-SiS^ilSiU^. 
L. 15J-iaaL<«l#L/yj:^. rtgg cm<D?t?'JX5^U 

C7 o-c-cs^^-ti-fcTkSia^SAu. ^ zmmmmi^ 

[0 0 9 0] ^mm2 
[00 9 1 ]|li&«93 

5 0©ftt)yiC;|-C'Jxh5>5'U>^''j3-;U#2 5 0 
(7-»U K U y f^*t») ^ h 'J >K* 1 • 

[OO9 2]lllg044 

ltl6«UCfel^T. ^'^i^XhUVK^O. SgffllV 

KKx^'UV (»3t*E^£l) *o. sglinx.. *nl^K 

[0 0 9 3] llt&«l|5 

1 iCfclxT. 4' h U >K« 0 . 7 5 g ffl 
KKX^'UV^O. 5 gJD^UBlf^KlC. SSrtiC* 

[0 0 9 4]|li&4»6 

IIJ6f5l)2lCteOT. KKX5^U>$0. SgiOAfcCt 
[0 0 9 5] II«S9I7 

sijgeyi <!:^«iciyT^&nfc*«huxh+->->uju 

*yxh7^?'k>'^+->H0. 6 7g, 7x^;UhU 



v:?'aA/-;n. OgicSifLfc, ciroiSjgtiigi] 
IC, ^>{f7.b^J>f&0. 5 7g. m&yo\d.Wy (» 
3t«ilttS) 0. 2 8g*-<V>^a/ty-jH. Og(C 

SffOfc^. rtgg cm©7t^'j:^5'U>->-f-KC3ilU 
[0 0 9 61 ll!fe^8 

HJge^l ICfcl\T. JHlS-r-5[SllC8 0*C-C%^Sti:rc7K 
<t:n-^^'/-;K09 0 : 1 OS^^S^^^AUfcC t 
m^a. %i6«1 <>: little LTBI«A;t:o 

[0 0 9 7] njseijg 

rpF7 oE-00 1 J {mukmn Q urn. mvk 

g1 O/im) *0. 1 gllP^lfcC<!:W^ri. llffi«1 t 

:/a h>e3itt**L/bo, mit>xm.m.<on\.^^tts.-o 
It. 

[0 0 9 8] %mm'\ 0 

5 o©ftt>y(C7i^uxh^>5^u>i^u=i-;u# 1 00 
mz[uxm^%it, c©BiC/t?g7^h5>5^u>i^U3 

-jl'* 1 0 0 0«^/^-zi-^'-IC<fcy)li5<^3 AinrKh^* 
ctPlC^^tiU :ti7^.Wimm (E-TEKtttl. 
^ao. 3 0mg/cm2. ag2 Omm) SrMWSS 

icteuoitfc. c®is€P'flii-t;ncffl*i&*. j«i«mjfe 

IV ftic-fejpsgi 0 QIC. ^/:^E:^3aE> **;^3SM 

HS^g (V7ha>ttS{. 1 2 60S) SfflUTDS 
[0 0 9 9] it^^l 

Du Po n tttSi. nSx^ TNa f f 0 n 1 1 7J 

[0 10 0] \m.m2 

mMmi\z^^\X. 7|?'Jxh7X5^u>^Ua-;u#6 
5o©ftt)yic, ;Kyx^i/>i^ya-;u#6 00 (« 

>0. 5 gs ;J'>^:^hU>KSrO. 5 g i: UfcCilU 
^li. IIS5«7i:^«lcLTM«#fc. ccDit^eiHi. 
«««!rHA«iK^S?^23a**±«!:«:t)TOS. 
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Hise? 1 icfcoT. ^' h y >S« 0 . 2 5 g t u 
/tctiu^ni. nmkMinmz\^xwk^mnL. ^e>n 
fcR^&. ifejgs^Ti 4 ot:icT3era»iiSu. m^<b 
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'Jxh^P'5'U>^'''J3-^l'#6 5 OOfttoUICI . 1 
2-Hx*>v*-^l' (^*5'fx;^i'1±«) 2 0. 2 

g (1 0 Ommo I ) . *KSlCjt4l,Tliaro3 - hU 

xh+->v'j;i/:^pe;i/'fv->7^-h (49. sg; 
2oommo I) ^ffll^rcc<»:a^li. mmm^ tmm 
iz LxBRit'^^&mmzmni, «iigii n m r icxtt 

*^hUxh+->v'j<;MbKx*>vJr-;H . og* 
fflO^C^lU^li. ^t&0ll2^l^«||CUTil«f^>SL 
;t. »fei8WT?. Sl^fiflll<Dt)OtikR^T«l^il«^» 

[0 10 4] Higeill 2 

(j86«!®f^»t«IR) SIJS«2lc:fei\T. 5l5«!hUx 

Tj^m) ^ffli^fcctjy^ti, iis(HM2ti^«iicuTis 

uK*<^e>tifc. fx (K«jxh+->->u;i.) i^o-^y 
li. x-xJl/^^. •:?U^'>^^**$^". h'Jxh* 
x -> 'J ;us©PBHi> f - u 8 u 7 ^ >T'* 

[0 1 0 5] HJ&ffll 3 

HiS^ 1 2 ICteOX. ^' >i^:J^ h U >K©M* 0.78 

£&0!|1 2.i:(3l^l^^lC, tti^a^i£l^M$«rc. 
[0 10 6] Ht&Al 4 
HffiWI 2lC^3l^T. h'X (h'Jxh+vv'J^l') 
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/b. llife«l2^(3|glitK;a:f|^IXdlt«t«&n^. 

[0 1 0 8] tts^efls 

HJSe? 2 iCfcOT. h 'J X h+->-> "J ;U7K U X h5 
5^ U -> H <0*»43 y IC. h U X h+ -> •> U ;U 
7|? gxf^U K .(^l^«-?-«6 0 0) 
<!:W^li. IISIiffl2<!:[^«llcLT18l«»fc. *«6«2i: 

[0 10 9] Hi&fll 6 

SlJSffll 1 T»&n/t7|«Ux h5>5^U>i^U 6 
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0. 3 0 gRt/:7|^ux5^u>^/'U3-;i/#6 0 o<o^5S 
«BlCftI*^J8?ttv U JU»€»A Ufcfb^*) 0 . 7 0 g « 

^v^n/tz-^n. OgiciSISU/t. z.<r>imt.\-m 

;5'>y;^h'J>^ («3tJiE^ttS) 0. 2 5b. m 

Kx5^u>o. 2 5 g^'f v:?'a/ty-;n . ogicj§ 
fia?Q7k^aTv 6 01CT-1 2KejiniiaL/fc. 

/b^(±. 1 0 0 Mm<Dll*T?feo>S:, 
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0 0 0<Dei*ffilCllP7)c»»tt->'J;l/S€:#AL//£:{b^!^ 

0. 3 0 gZitX7K'jx?^i/>i^g3-;u#6 0 OOS55S 
«BlcJ!)n7kiJfi?ttv U ;i4l««Abfcft^ 0 . 7 0 g * 
-fV^p/ty-jn. OgiciSKfUfcciJU^ii. J«6 
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HiBCT 1 -C^ etlfc/K U X h 7> ?^ U U □ -^1/ # 1 

0 0 o®s*«iciiD*»l»l4->'j;i'»**AU/tfl:^ 

0. 5 0 gSJX;t?Ux5^u>>/"ja-;i/# 6 0 0(DM* 
^icttiTk^JliflSv U #A Ufc^b^ia 0 . 5 0 g ^ 
■< jyui%J-)\,\ . OglciSISUfcC^W^Ci. Sli6 

<»i 6^i^«icmv m^imx^it^. 
[0 1121 njgefli 9 

IIS6ffliTl§e>n^:;KUxh7>5^U>^U=J-JU# 1 
0 0 0©S5tC«lcai*4^<gttv'J->l'S^SAL/c<b^«5 
0. 7 0gat^;H'JX5^U>irij3-;U#6 0 0<Dil5l5 
^lCJlP7K»»14->U;US*3AUfc<b^«50. 3 0 g ^ 

'fv::)'n/ty-;ui . 0 gicSfSUfccitJa^tt. ntg 
CT1 6tl^»lCi7lV {g^f^SUfe, 
[0 11 3] Iltl092 0 

IIJg<«2lCfclNT, 3J>:7C§S?ffi^i§<ty'J*— y— 
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